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PURPOSE: To achieve a recording of servo information of high density and high 
quality on a disc efficiently without securing a special servo information writing 
environment. 

CONSTITUTION: Servo information necessary for the positioning control of a 
head 2 is written into a servo area on a disc 1 by a self servo writing system. 
This apparatus has a calculating section 9c which calculates a head feed 
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pitch value to write virtual servo information and controls the positioning of the 
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information. 
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H fC J; 0 inf 15 @ ^14 ® « 5^- 5' X U T >c=t L. T 5=-'- 5^ CD 

<&fltge5='-^'XiJT(DHff^{Sr^iCfilcSSt«)LT<Si®-y— 
iiy, mf ffi {g *J +^ - 1« t Stf K -y- - 4-* « $S ( S -d" V ^ T 

/N'- X h A- ^ - > ^^tr ;i t^i^mt-r^m^m i se«K 
m&^^-( s. >i^miEmiz^'omiE^ti^t^<^mtT 

CM3KrB5 ] Xi7iB|^iit^i|i:J::{c43i,^Xli'ffi;(7)x- 
^' © gBfliS ife fr L /.£ t i X ij T ic ^ is?) tE» $ nfc 
1i- - ^ If #S 1 3 ffi ^ T K (D E iJi 46 flii] ^ |li L « 
iWoBx'i' Xi7gB$f4jit{^±CDit-^X'J 7(;:+)--7j^11t/ffi^ 



.5^fi€rS:tti-r^XT--y7'i:, 

* hKISt^- ^' X U 7 fice izikm^tb L XMSlt- 
*fllB-!i— Jt^xUTlcfett^Jii&JffllLT, WlBiSiSit-^ 

TH9iB-y--jj^«$gSrHijrsH-y--Jt^x u Ttc^aoxx -y y 

SiA ^ tlfc Hi(IE<Sffl+l— filffi t BlJSB-y— If »C S 

1 i t:;^!: w<ss-y— 5}^ If # t -y— jj^ if S * »ii idfP * 

iir X 5^ y y t 6 S ;i t S: <»: -r -§> -fe ;U 7 ii-- 
[0 0 0 1 ] 

^ -y— ^ X 5/ fsflis^^a Mr * . 
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(HDD) Ttt, T^^Xi^itcit- J}^^fsS*fB»Lfc•y• 
[0 0 0 3] tr5T, -y— zt^ffifg«> HDDCOMitX 

xgii$(c. -y— ^iffg»jii!*.wfflgE (-y— sj^^-r^) 

^wxi7±©B)T^xiJTJ;Sj2=*ti.5. -y— 5}^ 

^-(^\t. mi 4 (A) IC*-rj;plC. HDDCDffi*t:2 

mit^y K 2 1 'N-y H 2 ^ffiS<Dfi[fi»c#ib^?-t±-5 
/ti*«Slli!)1S2 2 c:roSBi!)«-2 2 ij >y v7- 
A2 3 t^tgMSitS/ts60iBi!it>2 4i:*Wr-5. 
^^.(C, !|gDj1S2 2 ^i?ffl!;$-a--575:Je)roX5^-y-/^-^' 

2 6,!:, CWXT^-yy^r-iS' 2 6«tlp5g±L7titt^Sl£fi 

i!;S 2 2 75?gEffilj^n75:li$(D^i;jS^'^tB1--57t«i)(DX> 
3-^2 8 X t°> h'jl/^-:^' 1 3> Tf^-rxn-fjU^: 
(VCM) 12. SD^-^-y K7>:/2 9$:-?-n^-'n 

iftcO^r-T'ji^s oi, |gI55^t/d:li«jJRffii)1SPlHlSfS&Z/-y- 
- 4^* 1 1 $B ® IB IS ^ it 3} ij fll [El IfS 75^ e, «5 flK $ tl T I i -5 o 

[0 0 0 4] mm<DmWM 22, 7 -y ^ ex:t > 2 7 , 
RC/x>a-y2 8WlHlg*-C4i. +^'J-y->'7-A2 

3CDiHi$s'i^'i:wc-r:!j-r-5ii(c, HDos^ia^Rb^^ciii^^ 

l«i. T^-i-Xi? 1 cDx-5'X'J7jii^1.«fSic©f4Slcji 
E«llJ6 $ 5 J; -3 IC H D D wn^Jc: 0^ $ nx -5 . 
[0 0 0 5] ISgi/jtr>2 4ti. ^-V- U •y->*7-A2 3<D 
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S * (C#ffi) ^ ■& S d t Ti^T # -2) . 

[0 0 0 6] mm\^>2 4«. mi 4 (o i::^-rHD 

[0 0 0 7]"iai4 (B) tt^-^- U -j/i^T-A 2 3 
lgt!)hr> 2 4 <i:Ofe«M«*S^L/tg|55J-S£:*:^Ta&S. 
iIBbtf>2 4i:=^-\'U •>'v'7-A2 3 .i:<Z)tgtt{4B<7)j* 

.2., -y-X'>^>->3 >2 5. StX^-^ U >y>'T-A2 3© 

[0 0 0 8] mi 4 (C) «, HDDO— SBlcmOi^^ 

.^,3 5^^tj-, ^cDia)D^#.^-3 5 J;0ili<;tf>2 4. 
ai^ffl-^-fflSI^'N-;/ F2 1 ?&J¥Af -St^e^SCDIt-Jj^^ 

[0 0 0 9] CdT, 014 (C) iZTii-r^OiZ. hy 

-:rtsn- s 4 (^±^{'tt^Djtf > 2 4 cdjp a.^- 3 5 ttj 
^nxt^^. int.,. jH^-f ^'*ffiffl-rf>* 

{K^Mmt. H D D CDe<*:(Datt*Mb-^S#l*)g|5^W«!j 
[0010] :^tC. t^5!5C73-y— ^ Lfcit- 

^M?gro»ii^:^?iicov^T. in 1 4 tg| 1 5 ^#sgL 
T?JiB^-r-5, ^r-y;i.3 0^:^^LTm^^;i5JSA$ 

tlT, HDDroxtr>K;Ut-$' 1 3, ^>yh*7>:/2 
9S.LN"VCM1 2 icm?^E;&^'{J«p^tl^. ^.(DVCUl 2 
CO^iiltCj;0. U V7-A2 3$rSB®jUX^-v K 

'2^, ^vxi^ 1 np^m-jjmzi^mi^^^^\zii^% 

[0011] SWa^ffigl^^-:/ K 2 l{c<i;0, 

S:, HDD(Dtt«lfrS::?#i$ftsnfcia:fc'ttx'< i 

±«c«€atr. mmm^mm^^y h 2 1 a, 

[0 0.1 2] 7.y-y^=^-'^ 2 yy 
5'tr::i:t>2 7T+-V'J-y>'7-A2 S^S^iilj^-a-, 
y K 2 Srx-^'XU 7(D«<1.J1C0 h 5 -y i7±(ceii?S>i«6 

H2 7j<«rrS£©^i[|lfc{fiS^«lt«)Sn-5ck5fc, B^L/j: 



\>mmummmziiK)mm^(Dmmtmf^n^. 

[0 0 13] '^\Z. 01 5{C^-rJ:'5»::, "^y K2©fe 
Mft*!5^i^7Ufclit, Sip(i^fflH:t'\y K2 1 {cj:0 

$nTli-5/15'->^^ U 3 8«7 Kl/Xzi-H's^m 
^n, /15'->^tU 3 8±(7)i^a-r<57 Kl^X^aiR 

[0 0 14] /'?^'->^^r'J 3 8 J:0Sili5$tlfc1t-it^ 

[0 0 15] C(7)±-5:^i-y— 
edicts, l^ro-y— Tjf^-f :$':<)S£^$n.2.. LfcTi^o 

Om[32!i®HDDW-g|5{CiSltfc^t}^?#S-^, a6-5Vi« 

hy:fti/'^-=&mik-t^:it\zJ^^m&(Dmx^mH^ 

fzsb^^^t.Z'^ ^j->umm-f)^£.'^mizu^, 

[0 0 16] $?>IC, T.y^y':/^-^ 2 6. yy{7\^- 

■t>2 7 i)^m:w]-t^z.L\z^r)w±-r^wmt!i)^. mm 

\f:>2 4t^^^)"^~JT-I^2 3t<DmmiLWi)^lb. 
,y \' 2(Dmm\Z^m^^7.^> ^Tz. Xtf>K;i/^-5' 

2 6/)mt&-r^^t\zj:r)^^-r?>mi&mmm»h\ ^ 

y H 2C0^if)lCf^S*#^S. 

[0 0 17] -y— 4^^'r:$'o»ji.^Pt©jgi)j 

[0 0 18] 'N-;/ K2^{4Sifte6-r^SEUjf> 

2 4 Tii + ^ ' J >y ->* 7 - A 2 3 (C t« ffl! U T t i S -'S: T . 5^ 

1' 1 tiitg-y— ^t«$BSD&»iitj'\-y b* 2OT#iij 

■i ^iZHDD^mi&Litm'^iZ, HDD<B'fr®!|#14W« 

A-^-^-y-i^mi^-fimmimzLx^. *fc, Hoott 

fi^:j|l{i|i:S:il5BiJf±{cUT=b, ^-Hr-y-i ^ ^mmX.T'f -< 

x^ 1 {c-y— :i^if^S'»#ixtftis^/ttjejfc^(o-y— 
[0 0 19] cinewcitTi^t), t**si!o-y— ^7-1'^' 
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•vmmj.mmz-r^iU'mh^o. HDD(D±M^<Dm± 

iZ^l.T^4miZ±^f3im^ilU^, 

[0 0 2 1 ] c:c7?«^. ■tJ--3j^^-<5'S#tcj;^$eiiM 

mtbm'mmtHDD:i^i^t<DmM.i¥miz^K>?t±-t^m 

[0 0 2 2] m)&\^tz^o\z. m,±M^*^$)Ki. iSh^ 
•y :J7ffi-JS^t:€rafi-rHDD(ci3iiT{i, ^^-f 7si7iZitUM 

[0 0 2 3] 

1-iddcd;;;. t°> \^)l^—:$^7>}mtK-t^z.tizJ^K)^^-r 

[0 0 2 4] mn&t^^m.^mmmm^m^if . 

ff 3 ^ T 1 08^ LT IK !£;^^*t^ -5 

[0 0 2 5] ^mmmm\t. mv^Lrz.^^\z^U(n-^ 

w o ti— 4^ it^fi ^mm'i {z^"^ x^\ztm-t^^t 
-r^^^'T^ xi'^mm^mm^mm-r^:iti,z$>^. 

[0 0 2 6] 

iksi)WmiZ'^^mji-*)--t^nm^. -tji^y-^-t^y^ ka- 



(Dm^^miz&m^^^bxmm^-t^mn^ms,^. z 

(Dmm-^-^^mwzm-^^^x^y K^-y— 4^xu Ttce 
H^feSiiWLT-y— :^^if$g^»ii*, mkzoi^m-^- 
if-m^tm'&^-t^mmzm-^^^x)knisLm^-if^mmi 

[0 0 2 7 ] S7t, *^BJ«, T-VXi'ie®S:iSMtt 

\^>'^)v^--s^<Dmmmmmmm»an r r o, -f-co 

{fi-y— 4<1flg»^j^^B$(C»^t- -5}Ii!)^53-o etc© 
2 mWJ; 0 /jN^TSJiiljfiE^i-LA^/iliT'U-y— Jj^lf ffiS:^ 

TMDfeSftJib. ffirlEo n r r o, a e t c 

[0 0 2 8] ^<b\z. ^mmt, -y— 5t^«^*«fBis^cn 
fcttB^-rsm^'s-y K?&(iAfe-ti'5'-y— /j^^^siwei 

\zii\,^X. m.%^v K*&g^isi)-r'5C0CiJ^^fj:-y->^ 

*m%^&^mzn±.'^m.t^■:f^)■^-t-mmx&-DX. m 

h^-;/i7^C0 1 O^i-ro mTcD h^-;;^7^:})■v)•/U•y— 
ti?$s^fijfflL.TiiDfi:ai^t(S6hr-;/5^aff:t±j?gi, -y— 

^i^-rs >^±i$.^m=^iffLxn'bn^m^Ti^;>^:^'i s 

iSSii-y— jj^lff^S^tttjAtf, ::0{g^^^f) 
jif ;i i: fc J; 0 Kmr'-f ;^ ^Mtt^tO K 7 y tf y 5^ 
T p lZl5.mim^li>^m (5 s V ^JnA;tT p ± 3 5 s V 
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rs c v>5 s vj (Dm^^ms^T^. 

[0 0 2 9] m^mo^mmtbmmit. wi^m<oiiLmm 

■^-^^ h 5> y ^ (Dmm.y'-^ 7.i7mmo:>mmz'2^^ti^- 

[0 0 3 0] 

^S(c;ic.&. ;i0$g^« -y— 7}^1t$S(0SJii^xSic^-r 
sB$Po^7>sjiiiiMtc®ss^n^ 1 1 fete," fiE*wy— 5 

•Y:5'ICJ:-2>^tili^S^illC-r-2>ii:*^BjHgi:;^£§» $ 

n^mw}0!i^^i<m\zmm-<^^^:iiiizritj. u^mz 
[0 0 3 1 ] -y— 7K^f$g«*Jx^llt{c43^^s{^ 
fc*, iiso-y— 7K^*!c*o fcfi^7!)Mcii5^iss-y--7j^W 

t'-C Xi7fBgfeffSt$^S«-fejU:7-y--;H7'f hB$©a 

-3 T. fltrteco J; jJciiSp^KJtfy— ^.ttt^nj 

[0 0 3 2] #ffl«)-y— xjf^'f ^'&!|ttC!£:>M<i:b 

^^m\z^wn^^mm<nmx-i^f^ii'i^^\^ 

[0 0 3 3] "(liVy^-if^-Z)^ V^j^'b\Z^ 

0. ^-it-mnm'iti3i-mt^m^m.mmu7.v^^^\z 



[0 0 3 4] 

fcHDDlC#t3-g.. 
[0 0 3 5] *IIJSfi3JWHDD«. lai fC^-r.t'SfC, 

iA-T-T^^-xi? 1 ±(c-y— :j^if ^^«jitr-tr;W7'y— # 

fiJS m t -r? I i T tttttBJ *«Bs-r •5. 
[0 0 3 6] S-r. *:*Jg««J(7)HDDCD^®«, 1112 
(A) lc^-rj;3{c, tefiSi^Tfe^T'f T.i' 1 , Xf 

> h*;P^-5' 13, 's-^ F&g^«)$iJ1fl^«^«BE-r.2. 

VCM12, iSiOt'N-y h*T>:^ (?B^7>:/3 <tS*fe 

7>-:f7) S:^iAT*50, fflS©HDD 

•5. 

[0 0 3 7] ii^roHDDiOTffiii.^ta. 112 (B) ic 

*A'-2 1T'*-5« in-^, 2|5:||Ji<5ii<OHDDtt, Vt^M 

ro-y— d^^-f 5'^!£:>^i:b7^ciifci6, -y— ij^^-f ^roSE 

nxi^Tiln SiJroffiS.^ti. 1112 (A) \Z7nt^ 

[0 0 3,8] )k\Z, -t^l/^+l— sj^^-r httlfilO^ttfigg 

b-*Sfig(i, 1^-4^/1 iS'->:^^sp 4, mm^-( 

U ^ . ^^WieiSa5 9 (i, teii ^ 5 > ^^MlEgR 9 a . h 
^■>i7e>;/5^^l±lg|59 c. *3j;0t;*^:"J 9 b, 9 d 

[0 0 3 9] ii^-®HDDi:|n|tmc, ^-if^m 

mi<Dmmn^\zmm-in^tm7y-f3 tn±7>-y7 

^liiaJB, *3J:Z>''\-y h-{4S^ei6.'l5WS|51 1 ^^"T-So 

[0 0 4 0] 'S-y l^i^mffttbUm^ 1 1 'N-y K 2 
J;<DT'.i'y?,i7 1 7)^^>i3j^L7t-y— :}f1l!rlS (A'-7> h>'t:S' 
-» ICffi-p't^T, VCMK5-l'/N*l 4^itiil'lJ|)UT'\-y 

Ht. ffiii^fiilifefiggBl 0 75^e.{4ffij**ffl1ffi$:A:^ 
LT'N-y K 2(7)^5Mr?iii6ffiW^fTi^t5. 
[0 0.4 1} ^/teS-y— jH>'1^->|B1ggB6{i. HIKS 
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[0 0 4 2] tJ— JJ^M®SD«. 01 OH^TJ:^»C, 

7t *6 cD&gIt $8 ±fi£-r -5 ;t: e6 A - >T * 

CO 0 4 3] +)■- 5j^A3'->^s£gB4H. tS@^-1'5> 

— ^ — > s D $ n 5' - > S P jt^fc? 

S*S, 1 h^yi;mfz.K>ff\^Wi (ml) {iieft^nx^i 
^. :/uit-5}^m^p scDF*>i#«, III 1 0{c^-rj;^> 

(C, :i}^1t$8SD<i:{S»,-9— JJ^«ffiSP3!)ih^«v5' 

ml^FppX60/rpm (rpm: 

^/t. mlll*^e,;^t-S).§yu-y— 4^W?gPS{i, -tCDS 

nt«. HDDCD h^->i'l^<>5^*tiEffiC8lij^T^-g)2 
feO. geSfi-tig. ^-Sl/^ti. ± h ^ ^3Sn a 1 / 1 

oaTT*?). :/'j-y— 7K^f^gps(Daii0^ufch 
^•v^lSn t ti. 5^^- 1 ro&fiilTrtc^goTffi^jiS 

Fiffte<Dj;^{C. ^T'U-y— i}^1ff$gP SIS, T'^T.iPKD— 
•5. 

[0 0 4 7] |il3l±. yUii— JJ^itffiP SfZ-^^tl^^i 
K9ti6A*— Xh«# (A~D) <h'\-;/ K2 0te«iOP 

[0 0 4 8] 'v-y K 2 HI 1 \Z^.-t^y KfiffiytA^fTi') 

<Di|:»c<^(Ci5l,5T, 'N-y hM4flrA^s6flfyf1lgin 1 \t^-yV^ 
V if fUEEEP Jjn^ FStC J; 0 m/E ^ b , ^ hM4 

^ 7 I- 7 -v fte": i 'J -y— 4^ p s wffl^iiiiia t 

U 9 d (cl^ifrt-r-So ::tltCj;D. 1 
N ^ >y tf -y g^«X - Y W\ t«l U . >y K *SttfiH« 

T^!f|HK(t?r^a'j$ii-^:t7 I-7-yi7tlEEV t p; Vw$- 



[0 0 4 4] yj-y— ^tif^pstt. 0ioji^-r<t5 

\Z. aST«ftig3 h7-y^^^© h7-y^iC(Ci2fit$n 

:/'j-y--7j^it^psro{gffl-tj— 7)^m«sp«, 

«3JA«2ffl<DAii'->P a, Pb*»e)J^CO, ^-^^2© 
[0 0 4 5] lai 0{C^-r-t:i7:5'ttHDD©ttm(Ct*o 

T^^$nTi>-5. i-ir^5'4'co«ffl-y— 3l^1f^s pro 
=P,**^«#A^->P a. PbcD^3IL«, -y— 

[0 0 4 6] yiJit- Jj^lt^SP x-^'7.i7l^HD 

>lH]te#|s|WJiibi^&^F n r r o, mS. ^Wffiroli 
^fiS;:Ji-*+^^®iRTe^1t>:/U >i7';il«»F p p^rS 

^:-:S'lEieiS) - (1) 

Bn-^. V t p«h^>y^ f-y^lgfCffl^b, Vw 
(i^N^yK*! (Slh7>yi'i|6) tcffi^T-S. 
[0 0 4 9] i»:(C. WSB^^SICJ: Vvv^n. 

iii9^4SfitJe)tf-y5"a^»tH-r -5. jiO'iattyi 
46tf-y5"tt, -^%mmzin\'^-z\x^Y^ vo\iv=^-m^\z 

War-S^ta^), h7-yi7tf-y5^-7->''>Vmi£, Vm< 
Vw/2ro|ia«Srii;t-r*{t-TJr43tiT. rvm= (V 

tp-Vw) /2j (C^OS/H-r-So 

[0 0 5 0] Z.iX\Z^r>. :t> h-5-y Vmfc 
H^-yi'^-e-fclitroJgilifflS (Vm) 75^, 
•^^ii[Bt'*fLT/\>y K 2*t;&ffliJX>y>?(t*S«-&©jiC 
{4^CliJ6Si|>ittT$)-5„ ^/c. -S (-Vm) A^^-y H 
2 A^£#JX-y v(CS.5«^(7Di*0feSyiJ^}li|iSMT$. 
■5. CCD^^. S:tti*Stt(c3t^^tt«fe-&mm'\-y HtC 
*3UT«, S (Vm) =-S (-Vm) ^ifiJcifT-S (EI 
'5 (A) ^^W) . 

[0 0 5 1 ] z.(r>-yk'o\tLm.\k^m.m,m, (±s) ^iMote 

Mfti6t;-y^ffii: UT. 'J 9 d (Cffi^Lv m^MW. 
^icmftapc^ 'J CDrt!§i:#P,f.-5 C t fed; O^ffi^toilii] 

n;tjMt)<ait)£it«;)tf>y5^ffiirs--cftiT, Y2<n'm. 

f*J6ri'JW€-fT?'J:oT. -t-VT.^ 1 0D+>— ^^X'JTtC-y- 
^^IW^R (-y--7f</N°^'-» S:ffiiAtjyp-tx$:®4 Sr# 

[0 0 5 2] ^%mmi\t. yj-y— 7Hif$S(7)-gi5?&H 
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[0 0 5 31 ^ 1 i UT, -f^j •*3r--iimm<DmmD—4'^ 

T. ■y--Jj^/'?:$'->A, B. c, DR1/-2. -1, 

*s*^aiu, s (-vm) (D^^MT^2:m8t^^)•r•5t-K 

«<Sfflii— (1) <DS (Vm) 8&S5^ 
> Slit- JHti$8SD<D-y— :dfA'^-> 

(2) (Dy-i ht-^-z-^-y-i h^mni.. (giffl-y— 
t»« S P (DiSiffltt— #/''?^'-> 2 &»^ixtr, 

CO 0 5 4] ^2 tLT, ^'J-y— Jj^lt^roii— 

•So mrmt. {s«-y— 4^/1:5'- > 1 ©(t^i&:^tBL. 

H2ro{4BT"J^->h7->'i7$-e--5. cio^, il-y— *l^it 
$gSDWit-j}^/t5' — > (2) O^'f ht^-A'-^-f 

2<&«#)itro 

10 0 5 5] z<DmM^mK)mr:it\z^*:), m&<Dis. 

^mihtS ms (B) &#H.3,) , ^<Oc!:#. HDDtttl^ 
o n r r o . m^&^mm±^mmm!&^ a e t c <£• 

[0 0 5 6] $e){c. mi tmi mmmi a^mMu 
[0 0 5 7] mi 1 (cfci^T. sr. :/u-y--.i^if?B<?5 

^•rffiji*^4®±B£SI5 1 0 ^ >J (Cj^WS tlfc h 5 

h' ■fi it «) 1 1 ic -^^ A i> . 
[0 0 5 8] ^-v [^i^LW^ibUm^ 1 1 «. 'V-;/ K 2 

(ISll HZTfk-r^-y \^itma) IC&Ft 



CO 0 5 9] ^^;(C:, 'V';/ K{4BatCj3(/»T. '\yK2« 

gP47!)^e,{±i;bsn^-b— j}^A^'->^»ixtj. «iAsti 
^D—^/-^i'—>it. ^1 iizTj^-r^^iz. mi^y-yy 

— ><D<PXAO , DO, ^.tO^Mffi-y-— Jj^/t:? — >PB 
OTfc-5. 

[0 0 6 0] -fasftsbsr^^ssff bT^i.5«3P.g 

y KfeSf*«6S<JiWa5 1 Iti^-:/ K 2 {cj; i3S±Sn-5<K 

:j^Ad7->p a 4 - 1 tCSo'ViTfiS^Jb-r-S. 
CiroS, jli^UTMStJ— :J^AiS'->PB 0 - 2$:»iX 

[0 0 6 1 ] mmizLX, S±Lfc<gtf,tl— 7f^yl37-> 
P a 4 - 2fC»0'UT'\>i' K 2 <&&Sf*is6L, iggV^TM 

S-y--7t^/trS'->PB0-3S:#jxtr. ;::©J:•5;^^iS^^ 

[0 0 6 2] :;^fc, MtB®J:'5»cffi®tit<Sffl-y— iJ^A 
^->PB0^ffifflLT. :;^<D h7•v^®■y-->^^A:S7- 
y K2«|^l HZTpf^y h'^iEg a iC^S^J&SnTl/i 
-5. rcDt'.'^lCiSliT.. P 0 EtP 1 TS^SnfcSR^J- 

mffECD{Si®-tl--:^>A^->P B 0<7)p|^tB;'j$rfi:ffl 
LT. ^y \^ 2^^y {^iimbiZitm^ld-t^, C<DiiL 

^fktb:^mitm<D h y y i7 (Dm-^tmmxsb^o 

[0 0 6 3] Z(D^y \^iiLmh[zm^T. ^y\^2\tm 
it-4^ffi$gSDW-y— ^:a^->S 1 , Al, CI^IB 
l^-f'S. Z(Dtt. nfIlC|BI^L7t-y--/}^/15'->D 0® 

iJT, POEtp iTi**nfcSi5^S:?B*-r-i>. $ e. 

iz. is.m^—in/^^'—yp Ai^mi itc^-rpBOi: 

IB « © V - -5r > X t) W IB i Rl # T' * ^ , 
[0 0 6 4] ratUCD^JllStCi 0 , 'N-;/ H 2 ^'\>;/ Kf4K 
c IZ&Sa^eiL, it- J}^/\°:S'->S 2, B2, C2, P 
B2^tElf-rS. dWtt. HUlCBBi.5iL7tit-4^A':$'- 
>Al«i^>T, PE I tP 2T^^^St^/cgB^i•^?N4•r 
S. 

[0 0 6 5] 'X'^ K2^/\-;; Kfefid. e\zM 

>''?^'->S 0~S 4, AOiAl. B2i:B3. Clt 
C2$-SBji-r^. D3<!:D4Wg|5^^IC, A'-;^ hm^D 

7pL7iUP 5 t P 4 EicDr«Tlcl3l5^n-5gB:«-^, 'A(D:f 
P-t7.T}fi3x-r-5i. iei}--zfNlf$RSDCOA'-;^ hA^- 
->D4 t/iS, 

[0 0 6 6] :i(Dj^otj.-&m&momt:it\zJ:r). H 
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D D yO^ik^^S t-r ^||+»— ;K1f ^ S D tisjg-y— iKIt^S s 

[0 0 6 7] S 1 3 itD—t-mm<D$S.mt)mT LtS:^ 
[0 0 6 8] El 1 3 'N-v K 2 Tji h T d7 N 3 \Zit 

- > o T I i -5 <£*j-y— iHit fstt-y— 7i< >y- > CD «H 

$S(il h7 -y ^SfctDRlf^ia: (ml) flfe^^tlTt^ 



M 1 {cta:3t-r^, fti^6<j7^c{ss-y— 4^if«s:-y->7''j> 

d?^t"S^igi^F ss« rFss=FppXKj JC+BST 

^c:<!:tc;^£^, F p p«3i-y— 4^if!^Sr-y->-/ 

•J>i^-r-5^gi|gCF s V j;Oiifie!»tt*±tffciSliS&T 

[0 0 6 9] ^oM<ia<^<s«-y— 7j^««?r-y->:/'j>i^ 
&B^je)Sijffl$;ffv^« «-^iSiS®Mn^c-y— jKi*?b^£» 

[0 0 7 0] Mfe{5S-y— Jj^lf $8»M IfS o n r r o> 
ae t c SrW)$ijT#SWfH (1) iCtCfievn S/N5S:# 

TS^LTI^i-5<i:#««-^S/NJt$:SN (ON) . -E" ' 
WWrofl^ H 7 -y ilS.T o n , {g-«ffiHgt*fi[M{C*3l,> 
TitSe-y— 4^1f$g^-^'>' K 2 TS^UTl^-g> t 
<DS/N$-SN (OFF) , ^di'^nn^V^v^^^ 
To f f t-rstb, ->X7^Ay-rX$:N s y s , 

•So 

[0 0 7 1 ] 
[»1] 



SN(ON)- 2 0 1 o g (S o n/N o n) 

- 2 0 1 o 8 (S o a/'T (N 8 y 8 "2* Nin'2) ) 
Soff = SonxToff/Ton 
Noff = v'' (N s y s "2+Nin"2x T o f f /T o n) 

SN(OFF) - 2 0 1 o B (S o f f /N o f f ) 

k = 1 0 " (SN CON) /2 0) /I 0 " (SN (OF F) /2 0) 

(2) 

-jH«ifiicMts (3) ^T#x.en. ^<DP#®-y->yj 
y'fnmAv s s a (4) s^jjiss-r-s. 



[0 0 7 2] N^-7^-iS|lC?igO^T«{S?J-y-- 

a s pi-r-s-t. flftie (1) , (2) Siicio. ^ffl-y- 

KXM 1 ^ M ^ m a s p" 
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Fss = MXrpm/60 ( r pm : — rJ'lHlte? 
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^•WII$(D-y->-/U >i77^»fcF s s^rfrtSB (4) it 

tcTTs-r J: ^ (c. H D D ^mmzmm-r^±x'-ii^m£-*)— 

5f^t^U$|i^i&^#•g)•y■>7''J >i7'JSIife^F s r J; Oiil;ii-y->7' 
[0 0 7 3] UfcTj^oT, tJl:3l5CD1i— 



Fn r r -y— $B<0ffiiX*lllf{l|g^-r-5^®/j: 
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- 4^ If #6 ^# ^ :i i *5 pT «g i /j: ^ . 

[0 0 7 4] *7t, ^±i/^^izm^]h^titz{s.m-*)— 
^^mmt. HDD^mmzmpn-r^m-^iz, -^^i-y^- 
-^v h$:iS■rc<i:^cJ;o^ie3fe©HDDt^t^e>^M:li< 

T. 116 $r#BiLT|jiBg-r5o 
[0 0 7 5 ] ia6{C*3l/iT. ^ ^mm.. 5 1 

0, 5 3 tt{4^9ti*$tl-S>^^^-;/ hMiS, 54ti-y— 
5j^t»?S®'t'T:t-A'-7-f h$n-5«^. 5 5 «^g*J■!^• 
[0 0 7 6] 1 h^-;/^{C*5ttS-fed75'|gcI «HDDtt 

h7>>^N. iri^rS'LSSO-t}— Jt^lf^^S s (N, 

^•Se (N. L, Z) . ^3gc h^>;/^Wfi*J-y— ;}<1t$g 
S:So (N, L. zy tL. 1 h ^ -v ^ t;:-fei/ ^'ISfi 0 
*^S1{0. l-fei^iS'JciSiB-y— xJ^1tffi«0A^e.l^Hi<!: 

[0 0 7 7 ] S-r. N h^-v;:7{4gco-y— !j^1«$g<h{K*S 

So (N+1, L. Z) cD{g*J,-y— ^ffi$S«S e 
(N. L. Z) ffl-$gi£ffii^{iM^J6titfa<i:LTl4Bl^J6 

[0 0 7 8] Vk\Z. S e (N+2, L> Z) 1f$EH> Z 
= 0(Z)n?fH. So (N+1. L-1, Z) $:Mifi^-y--jH 

f±. So (N+1, L, Z-1) $-ffilfi^-y--#1tflliL 

[0 0 7 9] feltiT. -y--/H1t$gS s (N + 1 , L) (D 
ffijii5^fiS (eoro) (N+1, LL-1, Z) 

mw-t^ ^'{cil-rs(Si®tJ— ^^^^I«<D^K o:?>^^&®i^-y• 
[0 0 8 0] ::©J;3lC^^j«)ji»3^4Bf^tJ6{SffllCT«# 

iiiJ^f- (K*J-y— iKm$R(S. McOjM 13 f2ffiyiiii)T'#n3, L 

\tm.m<Dm^'iL7j.tiiu\^t.wo . it^\zw<n<i^nfz-^ 



-f5>i'1«iEgB9 a<!:ISfii^-1'5>5^^figg55 0D®jf^{c 
PSLT. 13 7 i£#B3LTSJBJ-rS. 

[0 0 8 1] ia7H, €£ac<7)^IOfirSft«e)fitt{CT, <K 
-«.it-i}^«$g*> e 1^ U T» 6 nfc i7 P 

•5. 

[0082] 90, 92 «ttScOlKffl,-y— jJ^WatC^tt 
T*-5-1' >x-y^X-e«)0, 9 1, 9 3 ISigSfiaiSfc* 

ffi. iSSch^-^i^ffl-efe-S. 9 4(i9 0 2M{bL./t 

-r >7'-yi7>^>'t;i'7.T*o. 9 5fi<affli5i^^®fcj;s 

9 6tt^4ffiP->i7fi^. 9 7ti9 1 

(D{5*cB-y— xt^it^OTifiiTm-^. 9 8 (j^-r hy- h, 9 

[0 0 8 3] ia7tC;l3ViT, h ^ -y ^ iC*l,iTi£;>-r 

N# h ^ ^ ®{£-^.-y--4^if s*j»jxsnTi.^fc 

t-r •&<!:, K2«A*-X hyt^'-vg 1. 9 3<&7C 
[0 0 8 4] CroUt, >x-yi7 7./1JUX9 4S:Si^JC 

LT, feta5i#jii;*^y- h 9 5*tMJt6.n{ss-y— xj^tf 

[0 0 8 5] cc7)f^, {£*J-y— :^1WlllcD/t;i/X;t;'^> h 
L, ^-f l-y- h 9 8 €rjiajT-5. 

[0 0 8 6] ^-rhy-hgsti. Ii7(c7n-r<i;^)icz 

CD{4e(Ct3tiTN+ 1 h5-yi7®{g*J-y— ^NWffiO-f > 
x-yi7XgB9 9<i:A'-X hA^'->l 0 0*«tt#ii*n 

[0 0 8 7] z.(D^oizLT{s.m->t-^^mmf)^imi^^ 
^'-f 5 >ys:ifefi£L, ^7•>'i'alZ#gco^K^g-y— 
#ffi?R^:Sji^^;I<i:{:;J;o, 7.tf>K;U*-^'<&2|5I$£ 

[0 0 8 8] )^IC, 01©ffiit^''r 5>i^miIEg|5 9 aJC 

otiTittqg-r^. mtim&^i'-i z>if\zm''. 'mo& 

mikibifLmizT-^-^f^mWitwB-^-^^mm^mii^ts 

[0 0 8 9] 08 fi. tt#)i*^"f 5>^^'a!?^*^jDiE■r 
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-5. m-f. >^U-y--7}^1»$SP S^fiifflL« ^y\^2m 
«H lT:t>h^ .yi7$-a-^. Z<Dm. timi5' -i 2. > if 

5 >ifmmzm^\^rmmm^^m&ts. 

[0 0 9 0] -AiZ. K$:feBH2{C:t> h^-y^U 

ffl^JBl^T'S. 

[0 0 9 1 ] mum'&mm^nmmnT d^^xfi.i)^<b 

jsOjgLUff bx, {iLm.\io-x:<Dm^m^'gti^m.±\zti^ 

d«»3i* (test) ^-f 5>i/ffliEfitLT, -y— 

'mL(r>m'^^m\zmTh^9^ ^>if^miEt^:it\zu 

[0 0 9 2] jW±C0J;-9fcL-T« SJpff-^ffl'v^;/ KtL 
[0 0 9 3] 

[%g«OS6«] &.±.Mm\^tz^o\z:^%m\z^tl\t. -b 
[glDfiroffflHi/iattiif?] 



[01] *^HJ<7)lliS0iJ(C'^t)Sx-i';^i7ffi@M4gg 

[0 2] ^HiffiOTfC^tJ^x-f Xi/g5giff4^g«^K 
[El 3] **;^^j(::^fc*:/'j-y— :j<t»^*iKHj-r^fc 
[04] *jiifit!ij{c«t)-5-fe;i'7-y--zt?7-f hiftf^s^ui 

[|SI5] *ll2i0iJIC«*3-5-fe;U7-y— jK^-f hWf^SrUi 

[0 6 ] ^^mm\z%i^i>^m'^—^^mn(D^'^^m^ 

[|E17] *lt2iE0ij{C-»t)^-y— THIffSW^ii^^^-f 5 > 
[0 8] *^:^«9jfz«b^»ai'*.^-f 5>ir*liE*iJi§g 

[0 9] *ll;®^j{c«*5^yj-y— ;i^'tt^s^UlBJ-rs;t 
fe«ftl:fe0. 

[010] ^|^J£{?iJ(C'e^fcS-feJU7+)— Tt^^-f hffiftf^* 

[011] ifm^mm\z%t:,^±.)vy^-ifsy^ vmi^^ 

[01 2] 2t5:||M0iitr^fcS-feJl^7-y— 5}^7-f 

[013] :^mmmizmt)^±)\^yD—^^y-( bwii^^ 
[014] ^;e*cDT'^x;9fe«^fl*^si:•y— ij^^'f ^' 

[015] t^*©-y— Jj^1f$E®»ji^»j{t^SftB^T-5/t 
*?> 0, 
[??f^rof5i0^] 

l-T'^Xi/. 2-'\>;/H. 3-te$^7>y, 4...-y-_ 
jH/'^^'->±)i£SB, 5-ie^5"f 6-11 

10-»ji*fiffi4^ffl. 1 1 •••'v-:/ hM4ffitfc*ffiiJ 
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